Skylab multispectral photography of Italian volcanology, geology, rice fields, and Paleo river beds by Cassinis, R.
Skylab E R E P - Second Progress Report 
( E 5 4 - 1 \ > 7 6 d )  CKYLkB Pi i lLTISPEICTBAL N74-34755 
E d C T O G R A P H Y  OE I'TPITE?! ; ' G ~ C ~ ~ N O L U G Y ,  
SCOiiGl, RICE FIELDS, A N D  PALE9 HIVEB 
E E C S  Progress ( C o n s i g l i o  Nazionale  delle J n c ~ a s  
Bicerche, Yilan) 9 p HC $ 3 . 2 5  CSCL 0 8 F  (;3/13 ~ 0 7 8 e  
https://ntrs.nasa.gov/search.jsp?R=19740026642 2020-03-23T02:50:33+00:00Z
1 - T e s t  site a r e a :  S i c i l y  
Th2 s t u d y  of  t h e  environment  of  Mt.Etna w i l l  
c o n t i n u e  i n  t h e  nwnth of  J u n e  w i t ] ;  t h e  on ground ob- 
s e r v a t i o n  performed by a  j o i n t  g roup  of g e o l o g i s t s  
and v e g e t a t i o n  p a t o l o g i s t s .  
The main t o p i c  w i l l  be  the comparison between 
t h e  f o r e s t  su r round ing  t h e  a r e a  of t h e  l a s t  l a t e r a l  
e r u p t i o n  of  February  ' 7 4  and t h e  one  i n  t h e  n o r t h e r n  
s l o p e  o f  t h e  vo lcano ,  showing, by a f i r s t  obse rva -  
t i o n  on t h e  i ~ n a q e s , t h e  same d r o p  i n  t h e  n e a r  I . R .  
r e f l e c t a n c e  which cou ld  be  o r i g i n a t e d  by t h e  g a s e s  
e s c a p i n g  from t h e  s h a l l o w  underground l a v a s .  
While t h i s  r e s e a r c h  i s  o f  maximum i n t e r e s t  i n  
o r d e r  t o  f o r e c a s t  t h e  v o l c a n i c  e r u p t i o n s ,  i t  must 
be c o n s i d e r e d  i n  t h e  frame of  a  wider  s t u d y  r e g a r -  
d i n g  t h e  s o  c a l l e d  " s p e c t r a l  i n d i c a t o r s  ". 
The a n a l y s i s  o f  t h e  v e g e t a t i v e  canopy w i l l  t a -  
kc i n t o  ~ccGL~- . '~ .  r t z s p z c t i v ~ l y  t h z  &acr.:alcus sezsonal  
behav iou r  of  t h e  b rush  a s  w e l l  as of  t h e  p i n u s  and 
o a k  trees forming t h e  f o r e s t  b e l t  around t h e  l a r g e  
v o l c a n i c  s t r u c t u r e .  I n  f a c t ,  t h e  v e l o c i t y  of  t h e  
m e t a b o l i c  change i s  s t r o n g l y  d i f f e r e n t  f o r  b rush  and 
h i g h  trees; a s  f a r  a s  v i s i b l e  and n e a r  I.R. r e f l e c t a n -  
ce i s  concerned.  
2 - Other a r e a s  
a)  D e l t a  Po a r e a .  
The p a t t e r n  r e c o g n i t i o n  on r i c e  f i e l d s  h a s  been 
a i rnos t  compl.eted u s i n g  b o t h  f a l s e  c o l o r  I.R. photo- 
graphy ( t h e  o r i g i n a l  Skylab image ) and t h e  c o l o r - r a -  
t i o  performance of t h e  m u l t i s p e c t r a l  bands 
By t h e  r a t i o  method t h e  p re sence  o f  ;3i o r o p h y l l  h a s  
been enphas ized  w h i l e  by means of t h e  f a l s e  c o l o r  com- 
b i n a t i o n  t h e  sma l l  s p e c t r a l  c h a r a c t e r i s t i c  d i f f e r e n c e s  
were 2 o i n t c d  o u t .  
The comparison between t h e  r a t i o  o f  bands 42-37 
and 41-30 gave  the b e s t  r e s u l t s  
b) Vcne t l an  P l a i n  Regioh. 
The p a t t e r n s  of  some p ~ l e o  r i v e r  beds have been 
mapped w i t h  s a t i s f a c t o r y  r e s u l t s  u s i n g  t h e  images o f  
S 190 A I ~ l u l t i s p e c t r a l  Camera. 
For t h i s  r e s e a r c h  w e  employed a n  a n a l o g  TV pro-  
c e s s i n g  system t o  examine t h e  i n f o r m a t i o n  c o n t e n t  o f  
t h e  bands r a t i o .  
By a p p l y i n g  t h e  i n t e g r a t i v e  f u n c t i o n  i t  was pos- 
s i b l e  t o  f o l l o w  t h e  c o n t i n u i t y  o f  t h e  p a t t e r n s  i n f l u e n -  
ced by t h e  s u r f i c i a l  mo i s tu re .  
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FIGURE CIiP'I 'IONS 
1 - D e l t a  of r i v e r  Po. 
The s q u a r e  c o r r e s p o n d s  t o  t h e  i n v e s t i g a t e d  a r e a  ( s e e  s l i d e s  
2 and 3 ) . 
2 - D e l t a  o f  r i v e r  Po ( c o l o r  s l i d e  ) :  a d d i t i v e  s y n t h e s i s  o f  
4 2  ( r e d ) a n d  r a t i o  - r a t i o  ---37  4 1  (g reen  ) . 38 
The t o t a l  s u r f i c i a l  c l o r o p h y l l  d i s t r i b u t i o n  i s  shown. 
The comparison between t h e  o r i g i n a l  f a l s e  c o l o r  image and 
t h i s  compos i te  g i v e s  a lmos t  a  complete  d e s c r i p t i o n  o f  t h e  
v e g e t a t i o n  canopy. The c l o r o p h y l l  c o n t e n t  i n  c o a s t a l  w a t e r  
is a l s o  obse rved .  
3 - D e l t a  o f  r i v e r  Po ( c o l o r  s l i d e )  : a d d i t i v e  s y n t h e s i s  of 
37 4 2  
c o n t i g u o u s  bands r a t i o  ( - + - ) . A d i s c r i m i n a t i o n  i n s i d e  
t h e  v e g e t a t i o n  car.opy is3' okgerved . 
4 - V e n i t i a n  P l a i n  Ragion; e n c i r c l e d  i s  shown t h e  i n v e s t i g a t e d  
a r e a  ( m r t h  of t h e  cl t y  o f  Padria ) . 
5 - Map showing t h e  hydrogeo log ica l  knowledge ( mainly  c o n c e r n i n g  
o l d  r i v e r b e d s )  i n  t h e  v e n i t i a n  p l a i n ,  b e f o r e  t h e  Sky lab  inve-  
s t i g a t i o n .  S c a l e  : 1:75.000. 
6 - A map of t h e  same a r e a  ( s c a l e  1:250.000 ) i l l u s t r a t i n g  t h e  
o l d  r i v e r b e d s  and t h e  g r a v e l  d e p o s i t s  found by t h e  means o f  
t h e  a n a l o g  t e c h n i q u e  of  i n t e r p r e t a t i o n  of  Skylab  images ( masking 
s l i c i n g  and r a t i o  a d d i t i v e  s y n t h e s i s ) .  
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